Populating partially unfolded forms by hydrogen exchange-directed protein engineering.
The native-state hydrogen exchange of a redesigned apocytochrome b(562) suggests that at least two partially unfolded forms (PUFs) exist for this four-helix bundle protein under native conditions. The more stable PUF has the N-terminal helix unfolded. To verify the conclusion further and obtain more detailed structural information about this PUF, five hydrophobic core residues in the N-terminal helix were mutated to Gly and Asp to destabilize the native state selectively and populate the PUF for structural studies. The secondary structure and the backbone dynamics of this mutant were characterized using multidimensional NMR. Consistent with the prediction, the N-terminal region of the mutant was found to be unfolded while other parts of the proteins remained folded. These results suggest that native-state hydrogen exchange-directed protein engineering can be a useful approach to populating partially unfolded forms for detailed structural studies.